The aim of the retrospective case-control study was to determine if the health-related quality of life of overweight and obese children is lower than for children with optimal weight, using the KIDSCREEN-52 survey of health-related quality of life. The study examined differences in healthrelated quality of life assessments between children with optimal weight, and obese and overweight children, as well as evaluated parental assessments of the quality of life of their children. In total, 200 children aged 8 to 18 years and their parents participated in the study. The results of the study showed that the total quality of life of obese (p < 0.0001) and overweight (p = 0.008) children was lower than for children with optimum weight (p = 0.001). Also, the assessments of quality of life between parents of obese (p < 0.0001) and overweight (p = 0.001) children scored lower than those of parents whose children had optimal weight.
INTRODUCTION
The prevalence of obesity and overweight among children and young people has risen sharply over the last 40 years, from 11 million to 124 million worldwide (Bösch et al., 2018) , causing major health problems and lowering overall quality of life. However, mostly all studies tend to identify the risk factors for increased weight and its impact on the future development of various diseases. Comparatively, only few studies have aimed to assess the health quality of life of children and young people depending on the body mass index. A wide-ranging study has been conducted in Latvia on the risk factors for the development of overweight mass in children (Kupèa, 2014) , as well as differences in the assessment of quality of life among children with obesity and their parents according to the KIDSCREEN-52 survey (Ravens-Sieberer et al., 2005; Rudzâte, 2017) , but no differences in quality of life assessment between children with weight problems and children with optimal weight has been studied yet. The aim of the study was to determine the extent to which overweightness and obesity affects the quality of life of 8-17 year old children, compared to the quality of life of children with optimal weight in Latvia.
MATERIALS AND METHODS
Between November 2018 and January 2019, a retrospective case-control study was conducted, which included 100 children aged 8 to 18 years with optimal body mass index and their parents, as well as 100 children aged 8 to 18 years with an increased body mass index and their parents. KIDSCREEN-52 survey data were obtained. Standard anthropometric measurements of height and weight were made to obtain body mass index data. The study included healthy children who had no chronic or severe co-morbidity.
The control group included 57 girls and 43 boys. The average age of children was 14.51 years, the average height was 1.57 meters, the average weight was 50.80 kilograms and the average body mass index in this group was 20.02 kg/m 2 . The case group included 47 girls and 53 boys. The average age of children was 11.92 years, the average height was 1.55 meters and the average weight was 66.50 kilograms, and the average body mass index was 27.08 kg/m 2 .
To evaluate the body mass index, in this study was used the Latvian Children's Physical Development Scale (Krûmiòa et al. 2007.) . The evaluation scale used in the study was spe-cifically designed to monitor the physical development of Latvian children. The compliance of the child's body mass index to age and gender was assessed as following:
-The child has obesity, if BMI (body mass index) ³ 97 percentile;
-The child is overweight, if BMI (body mass index) ³ 65 percentile and < 97 percentile;
-The child has optimal weight, if BMI (body mass index) > 35 and < 65 percentile;
-The child has low weight, if BMI (body mass index) < 3 percentile.
Overall 200 children and one of the parents corresponded to the selection criteria for the study.
Exclusion criteria in the study were:
moderate and severe mental disorders;
any organic mental disorder;
diagnosis of any genetic diseases, or had increased weight due to genetic origin;
-any moderate or severe chronic illnesses that could lead to lower quality of life (e.g. bronchial asthma, type I diabetes, juvenile idiopathic arthritis, migraine, moderate to severe atopic dermatitis etc.).
In order to objectively assess the quality of life of children and adolescents between 8 and 18 years old, the questionnaire KIDSCREEN-52 was used (Ravens-Sieberer et al., 2006) . This questionnaire was created specifically for this purpose.
Both children and parents responded to the KIDSCREEN-52 questionnaires, which contained 52 questions to subjectively assess health and well-being. The KIDSCREEN-52 instrument measured ten Rasch scaled HRQoL dimensions:
physical well-being (PHY) -questions about physical health and well-being during physical activity;
psychological well-being (PWB) -questions about the child's satisfaction with life, joy and general feelings;
moods and emotions (EMO) -issues about everyday life and emotions;
self-perception (SEL) -self-assessment questions;
autonomy (AUT) -questions about the child's ability to decide for themselves how to plan his spare timewhether he has enough free time to devote himself or to spend with his friends or outdoors;
parent relations and home Life (PAR) -questions about the relationship between the child and his parents.
financial resources (FIN) -questions about the financial security of the child's needs;
social support and peers (SOC) -questions about the relationship and trust between the child and his friends;
school environment (SCH) -questions about the child's feelings and emotions at school.
social acceptance (bullying) (BUL) -questions about the child's daily life at school -whether he is offended, humiliated or otherwise felled bad because of peers;
total quality of life (TQL) -average values for all questions groups.
The data were processed and analysed using MS Excel and IBM SPSS Statistics Version 25. For all quantitative discrete data, the mean, minimum and maximum values, and 95% confidence intervals (CI 95% confidence interval) were calculated. Confidence intervals were also calculated for data expressed as percentages. A Cronbach alpha calculation (Ka) with a reliability analysis was performed for each question group (defined in the questionnaire protocol). The groups of individual questions were used to calculate average values if the aggregate Ka of all issues was greater than 0.6. Significant differences were determined using the Kolmogorov-Smirnov test, which is suitable for two samples with more than 50 participants (n 50). The non-parametric Kolmogorov-Smirnov test was selected as the most appropriate method, as it was necessary to compare the criteria assessed using the ordinal scale (Likert scale). For the Kolmogorov-Smirnov test, a a = 0.05 and 95% confidence level (CI 95%) was used.
The study was approved by the Ethics Commission of the Institute of Cardiology and Regenerative Medicine, University of Latvia.
RESULTS
This study showed a significant relationship between quality of life of children and increased weight (p < 0.0001). Based on the data collected from filled KIDSCREEN-52 questionnaires, children with obesity showed significantly lower HRQoL assessment scores than children with optimal weight in many dimensions -physical well-being, psychological well-being, moods and emotions, self-perception and social acceptance (bullying) (p < 0.0001), as well as social support and peers (p = 0.001) (see Fig. 1 ). Similarly, overweight children, compared with children with optimal weight, had lower scores for physical well-being (p = 0.027), moods and emotions (p < 0.0001), self-perception (p = 0.020), and social acceptance (bullying) (p < 0.0001), as well as total quality of life (p = 0.020) (see Fig. 2 ).
Differences observed for the children groups were similar to those for the respective parent groups. Parent scores about children with obesity HRQoL were lower than those of parents with children with optimal weight, in almost the same dimensions of KIDSCREEN-52 questionnaire -moods and emotions, self-perception, and social acceptance (bullying), as well as total quality of life (p < 0.0001) (see Fig. 3 ).
Similarly, parents of overweight children, compared with parents of children with optimal weight assessments of their HRQoL, gave lower scores for moods and emotions, social acceptance (bullying) (p < 0.0001), as well as selfperception (p = 0.027) and total quality of life (p = 0.001) (see Fig. 4 ).
DISCUSSION
So far, studies conducted about overweight and obese children in Latvia are very few, and have predominantly involved analysis of quality of life by self-assessment using KIDSCRREN-52 questionnaires (Rudzâte, 2017) , or in-474
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Fig. 2.
Average scores of question group in HRQoL assessment for overweight children and children with optimal weight. * statistically significant difference between the compared groups, p < 0.05. Fig. 3 . Average scores of HRQoL assessment for parents of obese children and parents of children with optimal weight. * statistically significant difference between the compared groups, p < 0.05. Fig. 4 . Average scores of HRQoL assessment for parents of overweight children and parents of children with optimal weight. * statistically significant difference between the compared groups, p < 0.05.
creased weight risk factors (Kupèa, 2014) . However, no study has been made in Latvia to compare quality of life of obese children with that of children with optimal body weight. Also in Europe, most studies have focused on the impact of weight on various organ systems (Chaput and Tremblay, 2018; Krushnapriya et al., 2015; Pollock, 2015; Anderson et al., 2006; Bhave et al., 2004; Williams et al., 1992) and on future health (Koyuncuoðlu Güngör, 2014; Lloyd et al., 2012; Gordon-Larsen et al., 2010; Anderson and Butcher, 2006) .
Globally and in Latvia, the number of overweight and obese children and adolescents continues to increase. This is why more studies are being carried out on the impact of weight gain on the quality of life of children and adolescents. The results of our study showed that overall health-related quality of life in overweight and obese children was lower than for children with optimal weight (p < 0.0001). The same results were obtained from a large European survey of many countries including Germany, Spain, France, the Netherlands, Austria, the United Kingdom, Switzerland, Hungary, the Czech Republic and Poland, in which a total of 17,159 children completed KIDSCREEN questionnaires (Ottova et al., 2011) . It was concluded that children with increased body mass index gave low scores to health-related quality of life categories like physical activity and health (p < 0.001) and self-perception (p < 0.001). Our study also found that overweight and obese children reported comparatively lower scores in the same categories (p < 0.05). A similar study was made in comparing two groups of children (overweight and obese children and children with optimum weight) and found significant differences in quality of life in the categories psychosocial, physical, and common wellness criteria (Friedlander et al., 2003.) . Another study (Schwimmer et al., 2003) found that the assessment of the quality of life of overweight children was as low as the assessment of the quality of life of oncologic patients with terminal illness, which means that the quality of life of overweight and obese children was dramatically low.
Previous studies showed that example parents give significantly lower ratings (p < 0.001) in the same quality of life categories as in our study for children with increased weight (Williams et al., 2005; Wille et al., 2010) . In our study, the overall quality of life has been evaluated lower by parents of both overweight and obese children than parents of children with optimal weight (p < 0.001).
Significant differences were found in the assessments of moods and emotions of for the children groups. Overweight children showed dramatically low scores. In this question group children were asked to answer questions like: "Have you ever felt sad?", "Have you felt so bad that you didn't want to do anything?", "Have you felt lonely?" etc. Our study showed that children with obesity and overweight basically noted that they were very often or always feeling bad, sad or lonely, which means that these children more often felt depressed than children with optimal weight (p < 0.0001). Similar results were obtained from several studies (Wille et al., 2010; Cornette, 2008) , which found that chil-dren with increased body mass index had very low emotional assessments, although the opposite results were obtained in another study (Khodaverdi et al., 2011) in which differences between overweight children and children with optimal weight in this group of questions were not been found. A child's long-lasting mood of depression increases the risk of various serious psychiatric illnesses, such as depression and anxiety, which are more common in overweight patients (Taner et al., 2009) , so it is important to assess not only the physical but also the emotional condition of children to diagnose and prevent complications caused by mental illness.
In our study, children with increased body mass index showed significantly lower health-related quality-of-life criteria about bullying (p < 0.0001). The same results were obtained in several studies, recognizing that overweight and obese children were more likely to suffer from peer intolerance (Janssen et al., 2004; Sweeting et al., 2005) . The KIDSCREEN-52 questionnaire dimension group about social acceptance (bullying) had questions like "Have you been afraid of other boys and girls?", "Have other girls and boys been offensive to you?" According to the answers given by children in our study, it can be concluded that overweight children very often suffered from peer emotional and physical violence. On a global scale, public opinion about overweight people is basically negative, and perhaps also children and adolescents were disdainful of their peers who had problems with weight gain.
In contrast to the above mentioned health-related quality of life parameters with significantly lower scores for overweight and obese children, then in categories about family and home life, spare time and financial status, children with increased weight gave significantly higher scores (p < 0.05). The fact that children with higher BMI (body mass index) had more free time can be explained with lack of physical activities and more time spent with smart devices. Higher scores in the family relationships dimension might be because parents of overweight and obese children tend to give more attention to them, to replace lack of friendly relationships with peers. Also, parents try to increase their child's quality of life by giving them more financial resources, so that they can buy anything that makes them happier.
Health-related quality of life assessment KIDSCREEN-52 questionnaires are designed for both children and their parents, to get a wider evaluation of a child's well-being. In our study, the parents of overweight children gave lower scores for total quality of life than the parents of children with optimal weight (p < 0.05). So far, there are have been no previous studies in Latvia to compare parental ratings on the quality of life of their children, depending on child's weight. Previously in Latvia however, on study (Rudzâte, 2017) , did examine the scores of children with those of parents in a group of overweight and obese children. Most studies have attempted to determine the effect of parents on development of obesity and overweightness in children, looking at dietary habits and heredity factors (Danford et al., 2014; Clark et al., 2007; Russell et al., 2016) . A much larger study was conducted on the impact of heredity and parental education on the development of child weight problems in 12 countries -Australia (Adelaide), Brazil (San Paulo), Canada (Ottava), China (Tianjin), Colombia (Bogotá), Finland, India (Bengaluru), Kenya (Nairobi), Portugal (Porto), South Africa (Cape Town), United Kingdom and United States (Baton Rouge) (Muthuri et al., 2016) .
A very interesting study was conducted in the Netherlands, which analysed if changes in lifestyle and dietary habits throughout the year, are capable of raising the quality of life of children with severe obesity (Hoedjes et al., 2018) . The study included 120 children aged between 8 and 19 with severe or very severe obesity. Before the project started, children were asked to complete three different quality assessment questionnaires -Kidscreen-52, PedsQL (Pediatric Quality of Life) 4.0, and EuroQol (descriptive system of health-related quality of life states). The children were subjected to intense physical exercise during the year and under the supervision of lifestyle health professionals. After a year, children were asked to fill in the same questionnaires again and an analysis of the ratings and responses was made, which led to the conclusion that the assessment of the quality of life criteria for children increased with weight loss.
Further similar studies as that in the Netherlands (Hoedjes et al., 2018) should be conducted to evaluated the effects of weight loss during one year. As the previous results convincingly confirm that the health-related quality of life of overweight and obese children is significantly lower than that of children with optimal weight, it would be very important to continue focusing on this global issue to seek more active solutions. Also, the attention of paediatricians and family doctors should be drawn to the assessment of the emotional state of overweight children, as it is often impossible to make a comprehensive assessment of the physical and mental health of children due to lack of time in routine tests. It is important that not only the complications caused by overweight are treated, but also the aetiological factorthe increased body mass index. Increased weight is an easy-to-monitor health problem, as it is often enough to educate patients about healthy lifestyles, radical habits and dietary changes to increase patient quality of life and overall health.
Although the KIDSCREEN-52 questionnaire was specially designed to assess the health-related quality of life, it was not possible to exclude some possible side factors of the evaluation. For example, some children could give lower scores only because they had a bad day in that moment, did not sleep well, or maybe some problems in private life events. To obtain more objective evaluations, it would be necessary to ask some screening questions about their general mood.
CONCLUSIONS
Quality of life of children with obesity, according to KIDSCREEN-52 survey data, showed lover assessment scores in the categories physical well-being (PHY), psychological well-being (PWB), moods and emotions (EMO), self-perception (SEL), social acceptance (bullying) (BUL) and total quality of life (TQL) (p < 0.0001) as well as in the category social support and peers (SOC) (p = 0.001). In the category school environment (SCH) assessments did not show statistically significant differences between both groups. In categories autonomy (AUT), parent relations and home life (PAR) (p < 0.0001), as well as financial resources (FIN) (p = 0.004), children with obesity showed higher quality of life assessments than children with optimal weight.
Very similar data were obtained for overweight children; according to KIDSCREEN-52 survey data, lower scores were given in the categories physical well-being (PHY) (p = 0.027), moods and emotions (EMO) (p < 0.0001), self-perception (SEL) (p = 0.020), social acceptance (bullying) (BUL) (p < 0.0001) and total quality of life (TQL) (p = 0.008). In categories psychological well-being (PWB), autonomy (AUT), financial resources (FIN), social support and peers (SOC) and school environment (SCH), the assessment of quality of life for overweight children did not differ from children with optimal weight. In contrast, in the category parent relations and home life (PAR) (p = 0.039), overweight children showed higher quality of life than children with optimal weight.
